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EXPERIMENT STATION WORK-XIV.' 



umsBmm m salt amd soiime substances ov son mozstubb. 

Tli»» 1)€lief is c'iminoii that tlie iiioi-itnif cuiKiitioiis nf soils inny 1>« 
U3ateria)ljr moditied by the use of appropriate fertilizers, more esite- 
cUB]r>hgf>tte ^>pHeaeton of oommon rait. Tt is claimed that hy th« nae 
of snch sabstaiices the jwwtT of tli<> soil to collect aiul retain moisture 
can be increased to hucU uu extent as to make this mean.s of cuntroliing 
the water supply ot soil of practical ntility. Tbeae claims have 
been based largely, if not entirely, on tlii'oictical cunsidcratinns. For 
tliisreason the Kansas Station several years ago undertook an extended 
series of ezperitBents on this sabject Some of the results of this 
inrestigadon have recently been reported. The experiments were of 
two kinds — (1) with pots to determine tlie intiuence of the different 
'substances on evaporation only, and (2) with small plats of ^roand to 
detonnine their inflaence on evaporation, drainage, and other fac tors. 

Thesabfltanoes experimented with in pots included mnriate of ))otiVHh, 
fait, magnesiam chlorid. sulphate of potash, kainit. earnallit»\ and 
soperphoephate at the rate of 904 pounds per acre, slaked lime at the 
>*to>«if IS binhds per aere, and barnyard nuumre at the rate of 28 tons 
per acre. In the plat experiments the substances used were muriate of 
potash, salt, magnesium chlorid, sulphate of potash, sodium nitrate, 
PotassfOHi ikftrale, amnKminm sulphate, snperpbosphate, and gypaom 
at the rate of ."WMI pounds per a< te. lime and woo<l a-^hes at the rate of 
2,000 pounds per acre, and manure and leaf mold at the rate of 4(>,(KW 
Poaadapwaera. 

'This is the fonrteenth namber of • (nhmriea of brief poptiu bnllatilM compiled 
thm paUithad nportt of Uw ^ricnltanl esperinwDt •tetioBs and kindred iiwti> 
yi>il t ta |M> M»i otket wwintrfaw. 'I1k»diiefobJ«>-t«f«beMpaUiestfouiatodi*. 
"■■■faatattraaghMtttocaiaatfr taftiBMtjkMi nfSidiaK«xp«rim«it*sta«dtffM«it 
*i4*iaMBt ■tetioag, sad tiMv to aeqaahit onr ftnueri f n » gmtttuX wmy wHfc Urn 
Vntfivm of sgncnltnral iBTMtigmtion on its practical aide. The rmnlta faaMia 
"ported (boald for tbe most part be r< g»ril<-<I ad fentTtivc .md Kiij^ceetire imther 
conoliisi VP. Knr!h> r cxporimentu mar niodify thrtii. anil exporiencp kloneeaa 
•fcflw liow f;ir thpy will l>p iiiM>fn1 in a« tnal practirc. The work of the »tationi ma*t 
not be dep«;nd<><l npon to pro«in<'p " nil« s (Mr terming. " How to apply the reaiilta of 
esperimmits to bi* own oonditioDs will ev«r remaia tbe problem of tbe indiviiloAl 
A. C Tmaa, Mswlar, OOee ofEzpwiant gt a tt om, 
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Tbam erperiments in general "showed no deeided effect IhHXi the fer- 
tflizero except with the phit to which uiileuched ashes were applied, 
wUdht lost water more readily than any of the others. " 

WoIIny, a German aathority on this sobject, has made a long series 
of similar expeiiiiieiits in pots, using sodium chlorid (salt); muriate of 
potash; ammouium chlorid; calciom chlorid; magnestam clorid ; uitrare 
of soda; the sulphates of potasli, soda, ammonia, and magnesia; car- 
bonate of potash; and acid phosphates of potash and lime (super- 
phosphate) at rates of 445 to 891 pounds per acre. He concluded from 
his expwimaitB that the solnble salts used increase tiie water snpply 
of the soil and lessen the ainoniit of moisture given oflF (tfa&siured) hy 
plants, but that these eifects of the salts are of no benefit to tiie plant, 
beeanse the inereased growtti doe to the appUostimi ct the salts uses 
more water than the soil prains as a result of the application of the 
salts. Moreover, he says, in dry weather, when the moisture of the soil 
is of most importMiee, tiie soil solutions are liable to become so concen- 
trated by evaporation as to partially or completely prevent the taking 
np of water by the roots of plants. In the investigator's opinion, 
therefore, the benefit which on theoretical grounds would be expccttd 
firom the application of soluble salts to the soil is not as a rule tealized 
in praetioe.— THB kditob. 

METHODS OF SECUBING EXTRA-EARLY POTATOES. 

One of the most important foctors having an influence on the p^ofi^ 
ableness of market garden crops is that of carliness. A difference of 
two or three days cw a ■W9tk in piMiiif • on^ on the market often 
makw 'Qm dlfltoenoe between profit and loss, and tiie prices obtained 
for extra early crops have stimulated cultural experiments with every 
kind of fruit and vegetables. Some interesting results along this line 
with potatoes have recently been reported by the Kansas and Bhode 
Island stations. 

At the Kansas Station seed tubers of four different varieties of 
BMdfnm-rieed fwtntOM wen fteeed In riallow boxes the seed 

ends 'up in Fcfirnary. They were packed in sand. leaving the ttppc 
fourth of the tubers exposed, and the boxes were placed in a fOOB with 
richer snbdned]%ht,haidBgnteniMntoieor 0Oo to MO V. Tigotoos 
sprouts soon pushed from the exposed eyes. The whole potatoes were 
planted in furrows in March in the same position they occupied in the 
booMB. The anme varMiee of potatoes tak«i from • itanige eelhtr 
■ were plante<l in peiftlMrows. The sand-sprouted potatoes took the 
ked from the start in vigor and strength of top and produced potatoes 
the first of June, a weeiv earlier than the storage-cellar potatoes. At 
the final digging they showed better potatoes and gave a 10 per cent 
larger total yield, 
fil another experiment part of the potatoes was treated the same as 
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Fio. 1 ^Tnyi tad ncka for »piwilJag 



in the first test, except that the sand was kej)! iiioist^'iietl. imd the 
utlier part was placed in opeu boxes and kept in a light room having 
•^tampentm* of 60° F. The tabem plaeed iii sand devekqied stroDg 
spronts and nearly all XOatei. When planted in the field they out 
Stripped both the tubers q>ronted in open boxes and the storage-cellar 
taben in vigor of growth. The 
taben started in the open boxes 
gKn earlier yields than were 
obtained from the storage-cellar 
tobera, bat not as early as the 
tnbws spronted in moist sand. 
Thetubers sprooted in moist sand 
prodaced table potatoes firom 7 to 
10 days earlier than the storage- 
cellar seed. 

At the Khode Island Station 
loedinm-aixed whole potatoes 
sprouted on raeks, in a fiiirly 
warm and light room, gave a -7 
per cent better yield al the first 
digging than potatoes kept in a 
Q<M cellar until planting time ; and tb is was increased to 40 per omt at 
the Hoal digging. The percentage of Iwge tnbers was also greater at 
tfA dig^iiig with the spronted tnbers. 

The resnlts of these experiments are suggestive. The handling of 
seed potatoes in such manner as to secure stront:, stfxjky sirronts before 
the tubers are planted oat, is shown to bean important factor in increaa- 
tig both Um Miriinees and the total yield of the cn^. By iriaoting 
only well-q^nmted seed, a full stand is assured. 
One of the irt^tioas to this method of growing potatoes is the large 

amoont of space reqaired for expos- 
* ' -rxsGTt^L '"ff tubers to the light for 

Jflf^^C^^^^^'^'^^^^ sprouting. This objeetion has been 
'wS.'' ^^ JI^^^-^^^^^^^ overoome in part by the use of 
^^^JHPPH trays and ra<-ks. At the Rhode 

^ Island Station the rack used held 9 

' trays. Each tray was ;»J feet long 
and li feet wide, and would hold 
•**Hit 1 banhel of potittot's when spread out in a single layer ft»r eprotit. 
"•p. The bottoms of tlie trays were made of pieces of lath jda- « d 
•boat 1 ineh impart. Nine trays were placed ia a rack over each other, 
^ying aboot • io^ of spaee between each tray. Thto "MAod of 
■irraiifiement has the advantatre "f securing a very uniftwin distribution 
'ight, heat, and air for all the trays. It greatly IheOitates the 
^oad^g of the potatoes and kssns the dangnr of breaking off the 
iiriMB tnnriteriiig to the teid for i^aating. !%« illostratioos 



v-'&ar ffvar sou wm 

•fnaltnit. 
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(llgB. 1 IMid Bboir ile « mi igi eMi mai Ute trays and fiMik tUKid at tbe 
Bhode Island Stataon and t^']^[68ilint of the potatoes in the trays. 

Another method ot aeeattilg tXtSj {MVtetoes in Bhode Ishknd ou a 
comni^reiid seale is that of B^outing tabera tn a oold-'fraine and plant- 

injr out as soon as danger of frost is past. The tubers arc cut into 
pieces, not smaller than an English vralnut, after rejecting the two or 
tbne eym nearest the stem end, whicti bave been Ibond to etturt late. 

The pieces are placed side by side in the bed, skin side upward, ami 
covered about 4 inches deep with fine, rich earth. Their growth can 
be eontit^ed by pn^er regdlsKmi of ^e eoid>fttime sash. At planting 
time the toberi, the spronts of whicli should be Just breaking the 
snrface of lliie soil, are caretully lifted with manure forks, separated by 
band^ ind yiaoed in mil fertilized rows, and emttKif eoverad with soil; 




or, if danger of frost is past, they are placetl with the apex of the sprout 
jutt at the surface of the soil. About 216 sqnare feet of cold-frame is 
required to sproat safficient potatoes to plant an acre in 30 to 32 inch 
rows, 12 inches apart. Bight men can transplant an aere in a day. 

On the Island of .Jersey, where early potatoes are raised in larjre 
quantities for the London marketi the potatoes destined for seed are 
placed side by side in shallow boxes and stored, as soon as cold weather 
sets in. in a light and well-sheltered loft or shed, out of danger of frost 
Tlie position of tlie boxes is changed from time to time so that tbe 
stwmts win be of eqaal length and steeagft at the ptentfng s easoa . A 

tyi)ical sprout see fii:. averaijes about one lialf indi in lenfrtli- 
Medium sized tubers selected from the best of the crop and allowed 
tolie intte ieM ia the fdi sMfl th^y baooM pMBBiili SM oMd. 
Potatoes for early use are aometimea started in pots in the green 
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hoase and then planted out as soon as danger of frost is over. The 
cost inddent to this metlwd limits its ub0, except for funiljr supply.— 

M Bonme of csLunmBxas ahd a fsofosbd ssmedt. 

According to tlie Xew Jersey StatioTi, cranboriy giowers in that 
State sometimes meet with "difficulty in the shape of their berries rot- 
ting on the vine in whole areas, at a time when other and neighboring 
areas are prodnciiij^ an abnndaiiec of wliole and lifaltliy fruit." 
Analyses of samples of the soil of bogs producing healthy and un- 
healthy fruit and of the vines and fruit showed that the bogs on which 
the berries rotted contained less clay and silt (and iron and alumina) 
and more nitrogen than those which produced sound berries. The 
vines which produced rotten fruit contained less phosphoric acid and 
potash than those which bore good fruit. The analyses of the rotten 
fhift also indicated that potash and phosphoric add and, to a smaller 
degree, lime are essential to a healthy growth of the cranberry. 

In view of theM iMnltB, together with the good effect* from the additian of ei»f 
to wiajr lwg% wUelt oontribntet to both their meehanicsl «id ebemfe*! Improre- 
ttal% file rtaMon Boggests that in the case of rotten bogs a liberal applicatkm of 
phttfiiaHe aeid and potash might, in part at least, correct the deflcieneiea whieh 
nre shown to exiat in the soils and vines from bogs producing rotten fmit, tbc phoa- 
pboric acid to be drawn preferably from natural guanos, or from bnHic sla^ phoe- 
phate and the potaah to be in the form of a snlphate. 

— THB BDITOB. 

CJUBTIUTS. 

CVIiTUUB. 

Omsiderabte activity has maniiiMted itself in compwi^Tely recent 

years relative to the commercial culture of chestnuts. The stca<ly de- 
mand for large nuts and the ready sale of these iu competition with 
sm^1«r aorta has stimulated enltare experiments with the large notted 
European and Jajianesc vaiit tics by horticulturists in a number of 
States. The stations have called attention to this work from time to 
ttee Mid have urged the Talne of systematic culture of chestnuts, 
especially in the utili/ntion of waste forest lands, as a valuable supple- 
mentary ci op tor farmers. A monograph on nut culture in the I 'nitcd 
States, published by the Division of Pomology in 1896, includes a very 
fvU tieatment of the subject of chestnut culture. In a recent bulletin 
ftota ^e Delaware Station, the history, uses, culture, botany, enemies, 
▼alae, uid present status of European and Jaiiancsc varieties in the 
eutera United States ace especiaUy considered, and iu a report fix>m 
the Connecticut State Station the results of expertamits in eliestBiit 
KTaftiug are given. From these and other station and DqtwrtOMnt 
soorces the following summary has been prepared : , 

ObeiABiBts ate IboM oative in America from Maine oa Ihe BOrtk to 
Ifiddgaa and Tennessee on tiie west, and Loaisiane and Qwgtt cn 
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the sooth. European cliestnuts wfie lirst grown in this country iii the 
early part of the nineteenth ceutory. Japanese chestnots were intro- 
daced at a mach later period. The first importations are said to have 
been made about 1876. The advent of the Japanese nut, with its large 
sixe, early bearing propensities, and complete anion on either its own 
or American-grown seedlings or native Anierican stocks, at ouce 
attracted the attention of pK^niinent hortieottarists to the possibilities 
of a new and desirable industry. As a remit both groves and orchards 
have been set oat in tlm Bastem States and GaHfomia; covering, in 
some instances, more than'lOO acres in extent md 'numbering tboosands 
of trees. 

(nnstBats wre nsnldly propagated from seed and tbe stoeks later 
gnfled or budded with improved varieties. Seed for this purpose can 
be planted iu the fall soon after the nuts are ripe, or kept over until 
spring and then planted in tlie seed bed in light sandy soil m pore leitf 
mold. Seed nuts should not be allowed to become dry after being 
gathered, and when kept over winter they may be preserved in a box 
alternating in single layers with moist sand. Holes shonld be made 
in the bottom of the box to allow excess moistore to escape. The top 
should be covered with wire netting to avoid the ravages of rodents 
and the whole placed in the open ground, some knoll or other spot 
being selected for this porpoee and the box bnried aboat 6 or 8 inches 
deep. 

When possible, it is best to plant the seed where the tree is expected 
to grow, since the long tap root of the chestnut renders it sonMwbat 
diAealt to transplant. OtlierwhN) tbe seeds are planted fn a seed 
bed in rows wide enough apart to permit of easy cultivation. The 
following spring they may be planted in the nursery in rows 4 feet 
spsfrt and aboat 18 inebes distaaft in the tow. In transphmtiog, the 

tiip r(X)t shonld be pruned back to about one-half its length and all 
side branches of the stem removed. Frequent cultivation should 
firilowdnrbig the sammer. 

It is generally advisable to allow the storks to remain in the nursery 
rows at least two seasons before they are grafted, or until tiiey have 
attained a size of from three -eighrhs to one-half inch in diameter, or 
4 feet from the groand. Valuable stocks can often be secured from 
natural seeding in the forest or from tbe sprouts of cut-over chestnut 
lands; in fact, the usual method of growing chestnuts on a commer- 
cial scale is by grafting the sprouts arising about the stamps of racli 
Ibrests with the Euro{)ean or Japanese variedea. 

At tbe Connecticut 8tate Station the best time for grafting was 
found to be from May 15 to June 15. Wh^ gmfts on small stocks 
^ made the best wdoD. Oleft grafting is derirable for Iwge stoeks. 

Foliage .should be left arnnnd the graft to protect it from the sun's 
rays. When the grafting is skillfully performed, it can be reasonably 
«q^eeted tliat aboat 80 par cent «r tiM seinw wiU gnnr. 
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The chestnut orchard should be located on well-drained gia\ elly 
soil for best results. It succeeds well ou rocky hillsides with soil of 
mUetoft* looflMMCH and depth, and witli either a northern or easteni 
exposure. It will thrive on rather poor sand, but is slow and nncpi tain 
on stiff clayey soils, although excellent results are reported iroui the 
California Station with Italian eheetaiata on heavy elays. In general 
it is considered more important to bare a thorongbly drained soil tiiui 
soil of a particular character. 

Trees in the permanent orchard, when of the European variety, 
shoold be set not less than 40 feet, and when of the Japanese, not less 
than 30 feet, apart each way. They are usually pruned to an open 
spreading form, with 3 to a main branches, and <mlttvation given 
siinili^ to that of a young apple orchard. 

Chwfted ehestnnt trees grow rapidly and Japanese varieties fre- 
qnently set fruit the first year of tlie iusei rioi) of tlie scion. P.otli 
Japanese and European varieties frequently bear heavy loads of burrs 
the second year. It is advisable to pick olf atl fhiits for the ilrst tluee 
or four years in order that the energy of the tree may be devoted to 
the production of a vigorous growth of wood and a well-established 
root qratem before rqirodiietion begins. 

Nuts are prepared for the market by first plunging in scalding water 
for 15 minutes and thoroughly stirring. The wormy uuts rise to Hie 
top of tiie water and are mnoved, after wfaieh the water is drained otBT 
and the nuts dried in the sun or in tlie drying house to prevejit 
molding. It is advisable to grade nuts for the general market, as the 
iwice of a lot is regulated bf the si/e of the smallest nuts. 

The cheetnat tree has a number of insect enemies which attack the 
leaves and wood; but apparently the most serious injury is done by 
Weevils which work in the fruit. The Delaware Station suggests as 
means of controUin^ these insects that orchards be planted away from 
iMitl^ ehestnnt forests; all worms and wormy nnts destroyed; the 
beetles eauglit by jarring, as for the plum curculio: and a few treea 
planted in the orchard which attract the weevils, all the fruit from 
^^•w liPiee betng^ destmyed. 

It is claimed that .Japanese varieties are less affected by fniigns 
diseases than European and American varieties, which are frequently 
total ftdhnrea from tbto ewne. BiperinieDts at the Delaware Station 
ixdieate that one of the most troublesome of these diseases, viz. leaf 
''light, may be oontrolled by tpnqring trees with three or four a|>plica- 
tions of Bordeaax nfxtoie. A disease similar to sun scald sometimes 
AlTeets trees in the nursery. Imported seedlings appear to be especially 
to this disease; hence it is best to grow European and Japanese 
^"^ifiags in America. 

advantages of growing Japaoeae varieties are, aeeatdbig to the 
l^vaie Station, as Mk>ws: The trees make perfMt onloiis on 
ll>Mri C Mi ■toekii^ are ea^ caied flMr, come into eaily bearing, axe 
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pnMstieally free from blights, hare omsiderable ornamental valne, and 
are enonnoasly productive, while the firnit ripens early and is of large 
size. The nats, however, are often of poor quality and the trees subject 
to overbeariDg if not thinned. Borne of the better varieties are Alpha, 
Reliance, and Parry. Alpha is oonsidered the earliest known variety 
of chestnut. 

European varieties are valuable for the finer appearance and quality 
of their nnts. Some varietfes are very prodnctive and 13ie tree has 

considerable timber vahie. They, liowever, come into bearing consider- 
ably later than the Japanese varieties and are frequently attacked by 
Ie»f Uiirlito* The yonnf trees are often tiky bearers, tbe nnts ripen 
later and are more snbjert to weevil attacks, and commercial frrnves 
do not yield the money returns which are derived from Japanese 
groves. One of Ae best Baro|MMn TaiiettM is I*Msg«B^ TiAtKesof 
this variety are prolific, the nnts large and of good qoality. Other 
valuable varieties are ^'umbo and Kidgely. 

FOOD VALUE. 

In the recent bulletin of the Maine Station, the composition and food 
Yahie 4rf cliestBiit8 and otber nuts i» iHwiitd. 

Ib Wwum, mh t n tto a li Mt ii rt is wiMj gtvwni Vtt ast hM oome to play an 
Ja^ottaKt part la Ike dieteriM of poor. Tk« eaamoii w»y of preparing the 
auto ia to xemoTe the sbellH and ateam them, when they may be eaten either with 
■alt or milk, ftimishing a cheap and nutritions food. ThuM prepared, the hot nntn 
are sold in tbe streets, .ind form the chief iiioriiing dish for a larj;e proportion of tin 
working claasee. Large <|tiantities of the luits are also ilritd and gronnd to a flour, 
whii h ran be kept for some time without deteriorating. Thi.i flour, mixed wiili 
wat«'r and baked in tliin slieets, forms a heavy, but sweet and nntritione cake. 
The usi' of the chestnut is not conflnetl to the poor, since it is naed itt many tvnam by 
the well-to-do who prepare from them many palatable dishes. 

In Italy the use of the chestnut is also very general. The nnt ia eaten iieah, boiled 
and rqeetod, or aa a aubatitato ibr eoin meal in tbe "petaBta)" • fun of porridge 
■HMk wad ilia paorar peeptob A«aaiaMB4dl«M7iattaApalMrfaM ii '"aaeei|'' 
ist calna of eheataaft i««r aai watar, baked buliaatt iat ataan^ irttk^aatent 
leavea betweea the eakai. la Kona tlie ehaataaft ia aaU almst ta taka plaM 
which the potato ocenpiea with na, being vaed raw, btrilad, roaa ted , eookad with 
meat, or dried whole. 

In addition to the nses of chestnuts as fiiod noted above, tiie ftOow- 

iiiir dishes may be mentioned: Chestnut soup, pur^ chest nnt stuffing 
lor turkey and other fowls, chestnut gravy, chestnuts and spinach, and 
a nuiid>er of desserts, including puree with cream, chestnutvS cooked in 
sirup and served with cream, "pain de niarrons," '-parfait" of cbestnats 
(a kind of ice cream), and cakes thickly covereil with a sort of chestnnt 
icing or cream. The candied chestnuts or "marron glace" of the con- 
fectioners are well known. Indeed, the most common uses of chestnuts 
in this country are probably for making "marron glac^" and the Staf- 
fing for fowls, and for roasting. The receipts for i)reparing the various 
dishes from chestnuts ma^ be found iu standard books devoted to 
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XUe^lowiug table shows the compositioii of a u umber of varieties 
of diestaiitis the oompositioD of flour, potidoeB, and oi^bbage being also 

iiicludod for purposes of comparisou. ISiOTijties given include both 
the material as purchased and the edible portion: 

C9m§09Htm^A0dte9inut and other foodt. 



Variety «■< 



Chestnuts: 

£dible portion — 

Numbo. fresh a 

Moon Seedlinj;, fresh a.... 

Solebtiry, fresh a 

Native, fresh a 

Italian fresh & 

Italian, fresh h 

Variety unknown, fresb e. 

Average. tVesh nnts 

Spjiin-h dry a 

I'ar;ii:(>ii, dry a 

Spanish, dry a 

Native, drv a 

ATera<;e, dry ntfta ........ 

As purchased— 

Nombo, fre»h a 

Moon Seedling, fresh a.,., 

Solebury, fresn a 

Native, fresh o 

Italian, fresh b. 



Befose. 



Percent. 



Water. 



11.5 
14.3 
15. .3 
23.2 
15.4 
15. S 
15. S 
21.5 

Is 

K.4 



Per cent. 
42.2 
4J.7 
29.2 
34.4 
53.8 
52.7 
44.9 
42.7 
B.B 
6.5 
5.4 
48 
S.8 

37.3 
35.7 
24.8 
26.4 
45.5 
44.5 
35.7 
6.2 
5.0 
4.0 
(.7 
4.5 
U.B 

n.6 

17.7 



Protein. 



Per cent. 
6.1 
6.3 
6.7 
8.0 
6.6 
4.1 
7.3 
6.5 
a, 0 

11.4 
10.3 
11.8 
10. C 

5.4 
5.4 
5.7 
6.2 
5.6 
3.5 
5.3 
7.0 
8.7 
7.7 
8.0 
81 
10i8 

1.8 

1.4 

xi 
ts 



Total 
esrboby- 
dntc*. 



Per cent, 
6.6 
6.4 
8.3 
10.8 
2.0 
2.0 
8.0 
6.3 
6.6 
9.1 
8.1 
15.8 
10.0 

5.9 
5.5 
7.0 
8.3 
1.7 
1.7 
5.0 
5.2 
6.9 
6.8 
U.8 
7.7 
I.l 

ii 

.1 
.1 



Per cent. 
43.3 
43.8 
54.0 
45.1 
36.0 
40.4 
38.3 
43.1 
75.0 
70.1 
72. S 
«.7 
70.8 

38.3 
37.5 
46.7 
34.6 
31.2 
34.1 
36.9 
58.9 
58.3 
54.2 
SO . 7 
54.2 
74.8 

Il8 
4.8 

18.4 

U.T 



Aah. 



Per cent. 
1.8 
1.8 
1.8 
1." 
.7 
.8 
IS 
1.4 
2.8 
2.9 

a.7 

X8 

S.8 

1.6 
1.6 
1.5 
1.3 
.6 
.7 
1.2 
2.2 
2.2 
S.0 
2.0 
2.1 
.6 

LO 
.0 

1.0 
.8 



■ Fnm^TMto Sta. BoL 18, p. M. 

» Ui£*lj I 

^ 8tiLlpt.U88, 

* V.f.nifl.Afr„oao»rf^r^ - 



1888-87, n. 151; BoL 118, p. 7. 



It win be seen tfa»t tibemost aboodant natrfent in dMSbinti is ear- 

bohydrates (largely starcli i. Tlicy contain fairly large amonnts of 
protein and fat. Gomparing their compottitiou with tbat of tlour, for 
«aHfley It wtn be ^Nmd flkatehwtnats are felatively rich in nutritive 
■atfer. As the Maine Station stat.^s, " the chest niit differs widely from 
the other common nuts, since it contains mach iess oil and protein and 
iDucb more of the cariiohydratas, eapeeiaUy starch, whieh is alowst 
wholly wanting in many nnt"." 

Only a few experiments have been made on the digestibility of note. 
It is quite commonly believed tbat oily nuts are not easily digested. 
According to experiments recently made in Italy, chestnuts are quite 
tfcoronghly digested. The subject 4rfthe experiments waa a heal^ man 
^lio consnmed chestnuts cooked in a miniber of diftereiit ways for 
several days, taking no other food. The digestibility of the cbesttiuts 
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expressed in per cent was as follows: Dry matter, 93.8; protein, 74.' 
fat, 86.7 ; carbohydrates, 96.7. According to the Italian investigator, 
tit« 4Afl«iaitits wwe most oampMalf (KgMtsd ^rhm flMy w«b« uookty' 

until soft. 

In the Maine bulletin on nats quoted above it ia stated that when 
chestnuts sell for 5 cents per qnart, 10 cents' worth of chestnats will 
tarnish 0.02 pound of protein, 1.340 calories. In a recent publication ot 
tbis Department, it is stated that at 6 cents per pound 10 cents' wortb 
of beef sboolder iraaM fiirnish 0.27 pound of protein, 1,270 calories; a 
2 cents per pound 10 co&ts' worth of wheat flour would furnish 0i»5 
pound of protein, 8,225 calories; and at 1 cent per pound 10 cents' wortii 
of potatoes would furni.sh 0.18 pound of protein, 3,200 calories. 

From what has been stated it is evident that cbestaiats ate a nutiitioDS 
food of reasonable cost, wbioh may be prepared in a Bnmber vi ways. 
As their value becomes better known, their use will probably beoom<> 
more extended.— o. b. skith and c. f. i^owobtht. 

L0W4BASB PABD OBin. 

It has been observed by entouMdogists and firnit growers that the 
results t)btained by the use of Paris green varied to a considerable 
extent The California Station has recently made some investigations 
to determine the cause of tbis variation in the effectiveness of PariL 
getea as m insecticide, as well as of the damage to foliage often noted 
as a resnlt of its ase. 

As a result of these studies, three classes of unsatisfactorj- Paris 
green are recognized: Bogus, adolterated, and low grade. By bogus 
Paris green is meant ont-and-ont Indta^ons of the substance fn whid 
the col(ir is due to other substances than copi>cr, and in which there is 
little trace of either copper or arsenic, which are the essential constitu- 
ents of pare Paris green. It is not bsliered that nnck Buis green of 
this nature is uiwn the market. By adulterated Paris srreen is meant 
that to which some other cheaper and usually nonpoisonoas substance 
has been added tot the pnrpoee of iaereaeing the wriglit, for example, 
gypsum and tlonr. By a low frrade Paris green is meant a Paris green 
wl^lk contains a low percentage of arsenic. To raise the i>ercentiige 
ef HMide in snch grades of Paris green, it is customary to add 
free arsenious acid ("white arsenic''). Such a mixture, however, is 
very harmful for spraying purposes, becimse arsenious acid is soluble 
to a considerable extent itt waftor, and fbr tUa reason is likely to injnre 
the foliage. This ityory can not always be prevented by the addition 
of lime, which has been generally reeommended for this puriwse. 

In several States law.s have heea passed which establish a standard 
for Paris green. These laws, however, simply require that Paris green 
rikaO eentain a ind amoiintof anenic (50 per cent) wMMotqweiiying 
itafonn. It is avMaBt ftom tiie above fcets that to ba the gt aa t s st 
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benefit to frnit g ro w e rs the inspection slionid take into consideration 
the form of the fUrsraiic in the Paris green. One of the cliiel' advantages 
of pure Paris gntm tts an insecticide is its slight sololiility in water 
and the consequent possibility of using it in considerable quantities 
witliont injuring the foliage of plants. When, however, deficiency in 
arsenic content is made good with a soluble form of arsenic, the value 
of the substance as an insecticide is greatly reduced. 

There is considerable difference of opinion as to the extent of such 
atlulteration. Of 24 samples of Paris green examined during 1899 by the 
New York State Station in compliance with the State law providing for 
inspeeHon of tbis article only one or two sbowed evidence of admixture 
of white arsenic. This station states tliat ■' the color of Paris green is 
changed to such an extent by addition of white arsenic or other similar 
materials that one can nsnally detect an adulterated article by its 
appearance. Paris j:reeii of )?ood quality is intensely bright }rreen and 
uniform. Wheu adulterated, the green loses something of its intensity 
and is grayish green and is not always uniform."— B. T. wiLCOX. 

mDss nsfBOUEini ab ax iituKiioiiis. 

I>aring tke past few years tbe San Jos^ scale has caused so much 

alarm among the tnM growers of this and other countries that entomol- 
ogists have devoted a large amount of attention to the development of 
effective raeOods of controlling it. The nnusaally energetic eflGnrts 
whidi have been put forOi in this directi<m have resulted in the pro- 
duction of methods which are useful against a number of other insects 
as well as against the San Jose scale. Besides the method of fumiga- 
tion with hydrocyanic-acid gas, various washes and spn^ng solutions 
bave been applied with more or less success against scale insects. 
Kerosene oil diluted and undiluted ha-s been experinicntcd with in a 
ntunber of States, and recently crude petroleum has attracted attention 
M ft tenedy against the San Jotfi scale. A rather extensiye series of 
Pxjterinieiits with this sni -i iin . wa> recently con<lucted by Prof .T. B. 
^mith at the New Jersey Station, the results of which were such that a 
amber oT fruit growers were asked to make experiments on their own 

orchards, in order to determine whethw ttie rrndc oil oould be salUy 
0*ed as a spray or wash by the average h<»ticulturist. 

The trees treated with erode oil indnded all the ordinary f^it trees 
except the cherry, and numbered about 4,000. The crude oil was 
ipplied as a wash and as a spray. In the form of a spray it was used 
'indilnted Md also dilated with water in various proportions. These 
tivstaients were at first made ilnring the winter, but later the oil was 
tried as a summer spray. Considerable injury resulted, however, from 
its use upon the foliage of fruit trees during the growing season. The 
•tatlon therefore concludes that "crude petroleum is not suited for a 
•■■■•er application, either pure or dOnted," but that Ibr OM in winter 
flilKtiTe agidast scale insoels as keioseoe, and i^ 
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to tluB moat tender varieties and on the joongest trees. * * * As 
the oil remains on tbe snrfece fbr a long^ tine, it makes no difl^nce 

■whether it is put on lUHlilutcd or iiiixed •uitli water." "When the crude 
oil is applied in an audiluted form the station recommends that an 
apparatus wbieh makes a fine spray (yermorel nozsle) be ased for its 
application. Wlieii this is not practicable, it is suggested by Professor 
Smith that equally good results may be obtained by using an apparatus 
(fonus of wbioh are found on the market) which tiiOTomrUy mixes the 
oil and water as it is applied, the oil being dilated with 60 to T5 per cent 
of water. — e. t. wilcox. 

SKIM MILK IN BEEAD MAKING. 

It is a common practice in many households to use more or less milk 
for nixbig twead doagh, since it is believed that the qaality of the 
tnead is thereby improved. Freiiueiitly skim milk is used instoiul ct 
whcrie milk. Doubtless comparatively few peatstms realize that skim 
milk has a iUrly high food value and tili»t its use makes bread more 
nutritions, in addition to improving its qadity. It must be remem- 
bered that when the cream is removed th9 milk is deprived of only one 
of its constituents, namely, fat. It still Mmtains practically all the 
highly nutritions casein and other nitrogenonK materials, as well as the 
milk sugar and ash originally present, in addition to about 0.3 per cent 
of &t (good whole milk contains from 3 to 5 per cent fat). 

▲ reoent report of tbe Maine Station says in effect that tbe value of 
Skim nilk as a food is not generally appreciated. Taken by itself it is 
"rather thin," and one has to drink a large quantity to ;.;et tlie iieeili d 
noorisbmeut. Further, it is so readily assimilated that it does not long 
satisfy tiie sense of honger. But when taken with bread or naed in 
C(X)king it is • TBbiabIc foo<I material. A ))onii(I of lean beef con- 
tains about pound of protein or nitrogenous materi^ whose 
prindpal fbnotioD is tbe formation of tissne (eepeelally mnseie), and ha^ 
a fuel value (which is taken as a measure of tlie ciuTgy it will ])rodn( <' 
of 870 calories. Two and one-half quarts or tive pounds of skim milk 
will tuiAA tbe same amount of prciefn and have nearly the same tae\ 
TSlne as a pound of round steak. Two (jnnrts nf skun milk has a greater 
ratritive value than a quart of oysters. This amount of skim milk con 
taM <MA pMttd of piotein aad has a fiifll vatae of 680 calories, wfail< 
ikeofa|eneoDtainoiiIyOJ[2pooi^ofiMrotetnMid haveaftml Wneof 
470 catories. 

Aei iirding to a recent report in the Journal of the British Dairy 
Farmers' Association, skim milk materially increases the yield of breixi 
and consequently the profits in bread making. It was found that 28(> 
pounds of flour would take np 1 75 {KMinds of water in mixing tbe dongl' 
and yield 94 fonr-poond loaves, t here being a loss of 71 pounds of water 
daring baking. The same tjuantity of ienr woaM take up 210 poonds 
ot skim milk and yield 110 foor-poand toavee, the ahtinkage doriog 
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baking in this case being 50 pounds. T)ie water bread is said to sell 
for 10 ceata and the milk bread for 11 cents per loaf. Assuming that 
the above quantity of skim milk was vortb $1.64, the skim -milk bread 
would yield a i)rofit of 8G cents nioic than the water bread. 

A>t its annual show held in London in October, 1899, the association 
condaeted tests on tbe ralne of skim milk for making scones and pan- 
cakes. The dough for the scones was made from 14 pounds of Ain(>rii an 
tlour, 11 pounds of sour skim milk, 3 ounces of bicarbonate of soda, and 
3 oonoes of cream of tartar. Tliis doagh wb» cat into pieces weigfaing 
6 ounces, rolled out, and baked on a hot iron phite. yielding 25 pounds 
of scones. The mixture for pancakes was similar in composition but 
thinner, 14 pounds of flour lieing mixed with 16 iwunds of skim milk and 
the same amount of leavening material as before. This batter was 
cooked on a hot greased plate, yielding 30 pounds of cakes, there being 
practically no evaporation in baking. The large amount of skim milk 
utilized in proportion to the floor is noteworthy. If the scones and 
eakw are sold, the skim milk has practically the same commercial valae 
as the floor, since very nearly equal qnantities of tbe two materials 
were used. 

Tb» Maine Statirai has recently studied the comparative valoe of 
bread made with water and with skim milk. The average composition 
of the two sorts of bread was found to be as follows: 



Compotition of bread madt tcitk water ami viith tkim milk. 





Water. 


Protein 

(K X tX) 






BMtoof 
eonboa- 

tian(niel 
value). 






PtemU. 


Peretnt. 


Ptremt. 


Per ctnt. i Peretnt. 


Caltri—. 






m.u 


8l03 


1.07 


49. a» 0.87 


%m 








«.t8 


.»4 


49.81 I l-K 


1,T1« 



It will be seen that the bread made with skim milk contains about 1 
per cent more protein than that made with water. 

Kxperiments conducted in Switzerland some years ago showe<l that 
skim-milk bread was quite completely digested, differing little from 
«fliwr Irnad in this respect The Maine Station compared the two kinds 
of bread by digesting them with a pepsin solution. It was found that 
they differed very little, somewhat over 91 per cent being digested in 
case. 

If thus appears that skim milk breail contains more protein than 
^ater bread, and is as completely digested as the latter. 

The Ma^ Statioo pduts oat the fact that the use of aUm milk in 
bread making utilizes a valuable waste product of the dairy, and calls 
attention to other proti table uses which may be made of it in the houae- 

• Ifc H w n » i i M »tioii of Maps, auch m poUto, celery. ioin»to> gma fm, uaA ftMn 
Wai-Stnn.} fi*^ lolwter, clam, Md ojratar chowdeia, biaqoea aad ittwa, Aha Milk 

tf m-'So.m — 2 
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will [satisfactorily] replace the whole milk that the directions for preparing usually 
call for. Skill! milk makes as good white soups as whole milk. Bread mixed witliskim 
milk is more nutritii)us tlian tliat iii:i<li' with water. All kinds o(" quii k biscuit, 
griddle cakes, etc., can l>e mailt* with skim :is well :is with whole milk. lu 
most kind of cake skim milk will be fouml a pcrft i t .'^iib.stitiite for whole milk. II' 
the skim milk is sour, so much the better for cake and quick bread making, as only 
half the cream of tartar called for in the recipe will he ueetled. 

Sveet skim oiilk can be ased to advimtage in nukking rice and Indian paddings, 
eaateid% tqnash and pumpkin and ihe t£k», in tiie prepanAioB of ehooolste or 
ooeoa M ■ dvinlc, ta th« making ibarlieti and otkor l«c% sad fa doieM of (Miei 
■wt^ wMtib irlll iMidily oocnf to liotHlaiMpMa. 

ms vmoBB 0? ulctg hens that mat be pbovixablt 

KEPT IS OITE PEN. 

It is a matter of importance to determine how many laying hens may 
be pwfitabtylceptiiiapoaltryliOQse. It is espedally important in those 

regrions where tbe climate is snch that carefully constructed buildings 
are required for the proper hoosiug of fowls in winter. The opinion is 
qttite general^ held fiiAt when k^tfn yat^m allowed to totm fttwill 
hens do best in flocks of about 40 nr 50, and that when confined in I^Btor 
quarters each laying hen requires about 10 square faet of Hoese spMse. 
TkMiwbot the flodk wfafaA nsy bepndltaUylEciitla apenof deftoftesize 
has been recently reported upon by the Maine Station. The station 
poultry building contained 15 pens alike in size and arrangement of 
window space, and gravel, bone, uid water didies. Tbe pens were 10 
by 16 feot. and the entire floor space of 160 square feet was available, 
since the walk ii.sed by the attendants was elevated above the floor. 
The tests were made with 4 lots of 15 pullets each, 4 lots of 20, 4 lots 
of 25, and 3 lots of 30. The breeds selected were Brahma and Barred 
Plymouth Rocks, there being 8 lots of the former and 7 of the latter. 
With each breed the lots contained from 15 to 30 individuals. The 
experimental conditions would give the lots containing 15 pallets 10.6 
Bqnare feet of floor space each, the lots containing 20 pullets 8 square 
feet cac li, tliose containing 25 pullets 0.4 square feet, and those con- 
taining 30 pallets 3.5 square feet. Care was taken to have the indi- 
Tidnab in the lots as nn^SHni m poedble in Ibrm, size, and vigor. All 
the pullets were hati hedewly In May. ivitli the exception of one lot of 
15 which was hatched idboaC two weeks earlier. The test began in 
November nnd etm^ned six montbe. Oareftal reeotds <it the «gg pro- 
duction, etc., were kept. The results with tho different lot.s of the 
same size were found to be quite ouitbrm. I'he table below summarizes 
tbe mote important reeults. 



19 



RenulU of te»U tuith differeni-thed loi» of hen». 



Knmber 
of bens 
in uch 
pen. 


Avenge 

floor 
«p»ceper 

hen. 


Number 
of eggB 
produced 
per ben 
during 
«ix 


Knmber 
of «ggn 
produced 
perpoi. 


Value of 
eggs pro- 
duced per 
pen at 2 
cents 
each. 


Vain, of 
(■(....l I'.in- 

NtlllK-ll p<T 

pen at 
average of 
50 cente 


Income 
[►er pen 

lees cost 
of food 
(8ix 

montha). 


Net in- 
come per 
hen (lur- 
ing nix 
montha. 


Xet in. 
eonie perl 
hen per 
8q:iare 
foot of 
floor 1 


U 
20 
» 
SO 


Sg./eet. 
10.6 

ao 

(.4 

3.5 


65.1 

eo.4 

51.4 
40.1 


976 
1,308 
1,284 
1.M8 


$19. 52 
24. 16 
26.88 
24.08 


$7.50 
10.00 
12. so 
15.00 


$12.02 
14.16 
U.18 
•.06 


$0.80 
.71 
. .53 
.30 


Cmll. 

7.5 

ao 
a3 
a 6 



The table shows that "the Iot» contaiuiug 20 hens gare a greater 
ixAal Bet profit per lot tban did those containing any greater or less 

immbor of hens. Lots with 2.") hens gave slightly greater net returns 
than did the 15-hcn lots. The lots that had 30 hens each gave very 
moeb less net retortiB than did any of the others." The aTerage net 
profit ])er hen. however, steadily (le(Te;i.--p(l as the ii umber of hens per 
l>en increased, being 80 cents per heu during six months with the lot« 
of 15 and only 30 cents witb fbe lots of 30. 

The testa indicate in general that the best results will be obtained 
by allowing each hen from 8 to 10 feet of tioor space. — c. F. lako- 

A nsT loz m OBnve mmDVAL eoo bbookds. 

It is often desirable to record exactly the egg prodnction of indi- 
vidnal fowls. Svaaerona appliances and patented devices for this 
parfHWe are on the market — some practically worthless, others of 
varying degrees of usefnlness. The Maine Station has recently pab- 
Hshed a description of a nest box which is claimed to be simple, 
iBttpeasive, easy to attrad to, and eertain in its action. 

It is a box-like strnctnre, without front end or cover. It is 2H iiicho* long, 13 
inrhea wide, and 13 inches deep — inside me«Btirenipnt.'<. A division borinl with » 
cirrnlar opening 7) inchoH in diameter is placed ar ri ISA tlio box 12 iiieliPH frDDi tho 
back Mid and 15 iacliM from th» bout nd. Tbe tiack section is the next ]>r<iper. 
lartaad «f a ekae door at fiM aotoMee, • VkgtA frame of iaeh by inch and a half staff 
ia «or«nd tritih win aettias «f I-ia«h miA. TUm door i» 10} incbot wide aad 10 
iadiMbighuiddoMiMtfllltlieiMitireentnHiee. aipaceof 3i indiea being laA at 
*bo bottoa and 1} inches at tbe top, with a good margin at eaell sldo to avnid Me- 
Mob. If H filled the entire space it wonld be clnmsy in ite action. It i* hinged 
at tlip tiij) and opei » iip into tlji l>o\. Th>' liingps lire pl.ircd on the fh>nt of tbe 
•I'lor rather than .it tbe center nr b.irk. tlie better to '-ecnre cnniplete closing action. 

The trip consists of one pierc ..t stilF win :ibuii! tliree-si.Ntwnths of an inch in 
diameter .md 184 inches long, bent a.* shown in the ilrawing. A piece of board 6 
inches wide and jast long enongh to reach across the bos inside is nailed flatwise in 
front of the psrtittoo and 1 inch below the top of the bos, a space of one-fonrth of 
an inch being left botmen the edge of tbe board and tbe partition. Tbe purpose of 
tbi« boMd ia valf to npport the tiip wire ia pboa. Tbe 6-incb aection of the trip 
^ k flseei aanw tko board and Mm kM«f<«* <^ ^ "I" alipped tbrongb tbe 
WMie^* slo^ HtdfaMOd dowa ekae to aad in ftont of tbo crate 

— i\m aytsg tesll win atapko an Mvoaaearfy down over tbe S-f neb MOtloB 
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of the trip wite into the board so as to hold it in plaoe and yet let it roll aidewise 
aadly. 

When the door ia ae^ tha half-ineh section of ttw win narkad A eomea nndiMr » 
hvdkwood peg or a tadc with » large ronnd heacl, whieh is drivon into the lower 
edge of the door frame. The hen pasaes in throagh the cironlar opening, and in 

doing so presses the wire to one side, and the trip slips from its connection with the 
door. Tlie ilnor promptly swings down and fastens itself in place l)y its lower edsi- 
strikin;^ the light end of a wooden latch or lever, pressing it down ami slippini; 
over it. till' le%er iiiiuiediiitely coming baik into pl.icc and lix kiiii; the door. The 
latch is 5 inches long, 1 inch wide, and a half inch thick, and is I'asteued loosely 1 
inch from its center to the side of the box, so that the outer end is just inside of the 
door when it is closed. The latch acts quickly enough to catch the door before it 
nboonda. It waa ftand that the noiae arising ftom the dosing of the door might 

atartletheheiUt so instead of wooden 
■top% piaeea of eld mbber Mtf 
woe nailed at flie ontside entnuiees 
tot the door to strike against. 

The doable box with nest in the 
rear end is necessary, .is when a l)ird 
has laid and desires ti> lea\ r the nest, 
she steps to the front and remains 
there until released. With one sec- 
tion only, she would be very likely 
to email hwregg by standing npoa it. 

The boxes, whicli have no 
tops, are arranged in cases in 
gronpfl of four and slide in and 
out like drawers (see fig. 4). 
They may, of course, be used 
singly by simply providing a 
cover for ea< h box. When a 
hen has laid, the nest is pulled 
partwayoittortiie cover lifted, 
as the ca.'se may he. and the hen 
rM.4^«BtbemfcroMaiDinKag(r«ooi4soriB. removed. Each heu has a band 
"''*^'^*' bearing a number attached to 

her le^r and the egps may be numbered to correspond. 

The Maine iStation has made nse of these nests in experiments under- 
taken to establish families of hens that shall e.\cel as egg producers. 
The laying stock is to be bred from the eggs of hens showing a large 
egg production. The breeds em])loyed in the experiments undertaken 
thus ttt are Bamd Plymoath Bocks, Wbite Wyaadottes, and Light 
Brahmss. 

The same method might be employed vri^ advantage in praetioe to 

weed out unprodnctive hens from a flock and to select for breeding only 
those which are good egg producers. — o. r. lakowobtht. 
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PROFITABLE AND VNPEOFITABLE COWS. 

''Good jadgea belioTe that in the entire country one- third of the cows 
kept for their milk do not pay for their cost of keeping, and nearly a 
third more fail to yield annual jirofit.'' Tliis rather startling statement 
was made in the Yearbook of this Department about five years ago by 
one who is competent to speak upon the question. It is iwssible that 
in the lueaiitinie the condition of the dairy stock has inii)rove(l .some- 
what, but the writings of the e:!^rinient stations and the continual 
a|^tati»D of the snbject vbich is kept np by the agricnitnral press do 
not indicate that there ha.s liccii any very widespread improvement. 
The general proposition is true beyond dispute that a considerable pro- 
portion of tiie dairy cows of the eountry ate kept either at an actoal 
loss or .«o .^niall a profit as to give very little net retnrn. This is usually 
due to lack of exact information as to the quantity and ijuality of milk 
produced by individual cows, and the approximate cost of production. 
The work of a number of the experiment stations in studying the cows 
kept by their larmer constituents ha.s brought out wide variations in 
the prodnctireQeBS and j^fitaldMieBs of the cows of their herda. 

aOW DAIR'T COW» SIPFBR. 

Tlie Connectirait Stmers Station within the pa.st few years lias tested 
the cows of 32 dilbriait herds in the State of Connecticut. It reports 
thttt— 

Mmij of the indiTidii.il rows in the tt'»t wi-re not retiimiii>,' the cnst of the feed. 
The average yield of milk ranf;ed from 13.2 to 23. 1 poumls per day, « hile tlie average 
yield of butter ranged from 0.7 pound to 1.33 pounds per ilay. Tliis means tliat tliii 
herd giving the largest How of milk was producing K) pi r rent more tlinn th'- nno 
S'ving the smallest flow, while the herd producing the must liutler was yiviu^' 
per cent more than the one giving the smallest yield of batter. • • • One of the 
<ir8t things oor dairymen need to do is to make a cliwer study of the indiridiul 
vhaals of their herds and to reject the anprofitable one*. 

liikewise, the Wisconsin Station made a series of tests dnringr tlie 
past year of the herds of six patron.s furnishing milk to the dairy 
8<diool creamery. Theae patrons had never kept any record of the 
jMd or quality of the milk of their cows. These herds, it is stated 
••are undoubtedly a fair repre.sentation of the 8iO,(MK) (;ow8 that pro- 
duce the batter and cheese of tlus State." The individnal oovs of 
ft«r herds were tested, through one entire period of lactation. At taxm 
**A'' the annoal yield of milk ranged from 3,70_' to fi.2C« pounds, and 
<if butter £»t from 147 to 296 pounds. At farm "B" the milk yield 
naietf ftmu 6,183 to 7,887 pounds, and l^e hnttet fat from 245 to 313 
pounds. At farm "C the milk yMd ranged from t,4ll to 8.1.32 
I>onnds, and the bntter fat from 222 to 386 pounds. At farm " I) " the 
^•ange of milk was from 4,847 to 6,570 pOtiBdS, and of butter fat from 
^ to 300 pounds. At farm " A " there were three cows which did not 
Vodnoe milk enough to pay for their feed. The entire herd at twelve 
*iVlgaiVBapiofttof onl]r$76; 980 <rf this amount was from three of 
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the cows, while the combined proht from the other niue was ouly $25. 
The twelve cows on farm "0" earaed a total profit of $'J28, instead of 
$75 as on farm '-A," bat even on this farm there was considerable dif- 
ference in the cows. The value of the prodnct from the poorest cow 
WM 137.96, and turn the bert $60.73. The best cow gave a profit of 
aboat $31, while the iKwrest gave a profit of only $8. 

The herds at several of the experiment stations have purposely been 
made up of good average cows, such as many farmers possess, bat 
inclading some of lower grade. Hence the records of these station 
herds often illustrate the marked differences between good and ordi- 
nary or poor cows. A record for one year of the herd of 25 cows at 
the Counecticat Agricnltoral GoUege shows that the annual yield of 
milk varied in the case of diflferent individuals fifom 3,141 to 8,558 
pounds, and the annual yield of butter from 165 to 509 ponnds. Tliis 
herd included i registered Jerseys, 3 Guernseys, 4 Ayrshires, and the 
balance vena mostly Jeteef and Qwermey grades, '<peHiap8 better than 
the average ran of dairy cows." The best cow gave a profit (above 
the eoBt of fted) of $42.82, while the poorest cow gave a loss of $4.09. 
The average pn^t tor the whole herd was $iSJSO per eow. Eleven of 
the 2') cows did not come up to the average, and 8of these gave a profit 
of less than $10. Two of the cows were kept at an actnal loss, while 
nearly half of tbem matwially reduced tiie average tot the whole herd. 

These figures are a striking illustration of the difference in the profit 
from cows which would ordinarily pass lor good dairy animals. Tlie 
best cow, giving m profit of $42.81', was nearly three times as profitable 
to keep as the average cow of the herd; i. e., she gave a profit equal 
to 3 such cows. 

For the past three or four years rlic Xew Jersey Station has con- 
ducted a dairy experiment on practical lines, using a hord of grade 
cows. With milk at 91 per hnndred the best oow gave a profit of 
$49.72, while tlie iiooiest cow gave a profit of only 13 cents. With 
batter at 20 cents a pouud the best cow paid for her feed aod $46.04 
addHtonal, while the poorest oow gave only ViM iu addftton to the 
oost of tiie feed. 

claim fhat bat Itty* ^oilt to darived Inm m «ow that dow not pndim 5,000 pwmds 
of milk per ytat, partieiilarly if tb« milk ia sold at the low price of I east per 

poatid, * * * and indicate that there is bnt little profit derived from a cow that 
does not profluce £00 pounds of Imtter per year. • • - Xo stroni;t'r .irgiinient i» 
needed iu faror of tbe necessity of testing animals, and tlius learning their exact 
TftliMi aiid of tha MtoeAia <rf dab^ eoir% tiian to alBNded by tfa« abov* 

The average cost nf keeping a cow a year has been variously esti- 
mated by experiment stations in diU'erent localities at from $30 to $45. 
If a oow gives just sufficient return to pay the cost of her keeping, she 
famishes merely a home market for a part of the farmer's crops, and 
the value of the manure may be taken to ofi'set the labor of caring for 
her. As a mattw ot fMst, the mannro too aibea ofllsets both the labor 
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•ndtke pn^t. But while this item must be takeu into account iu 
fwliwwWiig the profit, the tumet can not afford to keep cows for their 

maawra. Every dollar's worth of product above that required to cover 
the cost of iiuiiutenauce is just so iiuich clear jraiu, and tlie value of a 
cow increases rapidly with her ability tn w iden tliis ditlcicnco between 
cost and value of product. As the New Jersey Station has jwinted 
ont, nearly the same capital and practically the same amount of labor 
are required whether the return from the herd is large or small; and 
firom every point of view a good small herd is much more profitable 
tbtaa. a large poor one. 

WHAT THE DAIRYMAN SHOULD DO. 

Granting these facts, the question arises what the farmer witli a lu-rd 
of dairy cows is to do. Fiiatof all he should find out not only what his 
herd collectively, but what each cow, is doing. In other words, he 
should begin a record of both the quantity and the quality of milk 
produced l)y each cow. After this record has been kejit for a while it 
will show him what cows are giving a good return and will enable him 
to systematically weed out his herd, retaining only the best cows. He 
■should then graduallj' raise the standard of his herd by the introdae- 
tion of new stock or by breeding bis best cows to good bulla. The 
means fbr keeping the record and making this selection are now availa- 
i'le to every dairyman. The Babcock test, wliich is a simple means of 
determining the richness of the milk iu fat, and the scales for deter- 
mlBittf the yield of milk, enable any farmer to ascertain the valne Ibr 
milk and butter production of each cow in his herd, and whether she 
is a source of profit or of loss. (Fig. 5.) 

The iMMles will show the total amonnt of milk prodnoed in a year, 
bat this alone is not a safe basis Ibr jnilging of the value of a cow. A 
large milk yield may easily mislead the owner if the fat test is not 
MdA. For gaogte^ the trae yaSvM of the eow both the yield of milk 
and its fat content must be known. The work of the experiment 
stations has demonstrated repeatedly that the amount of butter fitt 
produced by a cow in her milk is an accurate measure of her value for 
batter making, and is likewise a close indication of her value for cheese 
making. The amonnt of fat is quite generally recognized by both 
creameries and eheese factories as the fairest basis for baying milk, 
although some, onfortonately, continue to bay according to the weight 
ofadlk. 

The practical method of using the Babcock test in making a lierd 
record has been the subject of nomeroos experiments at the stations, 
MA M ^e ftequency of testtog, use of composite samples, Me. The 
fat test may be made at frequent intervals, say once a week ; or a com- 
posite test can be made by takiug a small sample of milk eitch day, 
Mfita^ttcae, aiodtoMingdieaifxttireat tfaeaidof »week. Since the 
■Bk gfcfm io iik» BKwning osoaQy dlllbn somewhat from that fiven at 



night, it is more reliable to take samples of both the inornin^r'H and the 
night's milk for testiog. By keeping a oontioaoa» record oi' the weight 
of milk pTodnoed, and malting a oomitoBfte test of the milk for oneveek 

in eiw.h nmiitli, ii very dose cstiniiito of the milk and butter iiroiliutiou 
of the cow will be secured. A test of the mixed morning's and night's 
milk of the cow for one day in eaoh wttk iritt give approximately the 
amount ami u i)l itnswcr for |)riiotica] piurpoees* The test may bo made 
less frequently, but is not as accurate. If a oow has been found to give 
20O pooads of milk in one week and the teet for that period shows the 




no. >_ spring balsnoa for waigblnff milk, Mid Babooek nilk taatw. 



milk to eontaiii 4:2't per eent of fat, the total amount of butter fat i)ro- 
duced in the week would be 8^ i)ounds. The approximate amount ot 
butter can be calculated by adding one-sixth to the batter fat, which is 
the rule usually followe<l by the experim<Mit stations. 

The amount of labor involved in keeping this record when once fitted 
up for it is small, and, from a pecuniary point of view, it is well worth 
the undertaking. It shows whether or not the farmer Is boarding the 
cow and drawing on the profit from the better cows in order to do it 
No amoont of gaeaawork can take its place. 
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aRADXNa UP THE HERD. 

Having made the record for each cow, the poorer covb which are 
not paying for their keeping shonld be sold for beef, and calves raised 
from only the best cows in the herd. 

An illustratioa of the grading ap of a herd from the ordinary cows 
of the neighborhood is fhmished by the New York Oomell Station. 
The herd consists of about 20 cows, mostly Joi soys and grade 

Holsteins. It has been developed from the ordinary stock of the 
neighborhood by the nse of thoi^ttghbred bulls and a rigid H«l6otion 
of the best heifers. In 1871 the average yiehl of milk per cow was a 
little more than 3,000 pounds. The descendants of these cows pro- 
duced in tbe year 1897-98 an average of over 7,500 ponnds of milk per 
oow. 

This Increase of two aail one-half times is the result of jadioious selection of sire 
and (lum, to^^other with cavefal ftediDg, and is the Msolt Which every fanner can 
obtain by followiug a similar coarse. 

fiiBoe the iBtTodaetlpn of the Babooek teat a ear^t^ reperd haa bean kept of the 
amooBt batter &t piodaeed by ib» herd. 

ISaoh cow's milk Is weighed daily and once a week a sample of an eqnal amount 
ttCplght's and morning's milk is taken ftom each oow. The fat in tlieHe (iampIeH of 
milled milk is determinetl by the Babcock test, and this percentage multiplied by 
the nmnber of poiiii<ls ol' irii IK f;i \ i ii during the week is taken to represent the num- 
ber ul' |>(iuu(l,s i)( lut pitiiluciMl (lui iuK thiit week. Although this metluHl ilocs not 
Hivc ilio ai'tiial auuiunt (if I'at iiroiluciul, still it ^ivcs a very i losc appMixiuiation 
thereto, au<l is sufficiently accurate for practical purposes in estimating the produc- 
ing power of uty individnal oow. 

For seven years i)ast the average annual yield of milk fat by this 
herd has been over 275 pounds per cow, which would be equivalent 
to nearly 325 pounds of batter. The heifers selected from the best 
cows are milked at least one year, and only such as give promise 
of being profitable are retained. * 

This i)rocc8s of selection is still going on. The ditference in cost of 
production is still very large. For instance, the cost of 100 pounds of 
milk varied from 44 cents to $1.48, the average being 62^ cents; and 
tlio cost ol' hatter fat ranged with different cows from 11 to 27 cents, 
the average being 15.8 cents. 

Results along similar lines have be^ obtained at a number of other 
experiment stations, ami the practicability of raising the standard of 
])roductiou by careful selection and intelligent breeding is attested by 
the experience of a large number of progressive dairymen thronghont 
the country. 

PROPBR CARE AND FEEDINQ. 

Proper feeding and care count for a great deal in milk production, 
and may do much to improve the milking qualities of otherwise poor 
cows, Oonsequently before a cow is rejected the farmer should be 
sure that the fault for low production lies with the oow herself, and 
not with the feed and care she haa received. At the Kansas Expert- 
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ment Station a herd of 20 common scrub cows, which ''were below the 
»T«mfe cows of the State," wwe tested to see whttt eooM bettade of 
them by proper liaiidliiig. The avcnii;(> yield of milk per cow iindtT 
sach handhng was 5,707 pounds, the poore»>t cow giving 3,563 pouuiks: 
and the wrenige yield of batter fat wa« 238 pofrads, tiie peoreet eon 
giving 135.7 pounds. The vahie of the butter fat averajjed $37.75 per 
cow. To compare this with the conditions in the State, the records 
weM cdleeted of 82 herds in one of the leading dairy sections. The 
average annnal yield was found to be 3,441 pounds of milk per cow, 
and 104.5 pounds of butter fat, the value of which was $19.79. 

We attribate the great«r yield secured from the college scrab herd to three canses : 
First, at all times their rations were either balaneed or contained an exceaa of pro- 
itllm—tt» autsiisl wbieb builds Uood and milk-^wUIs the Kansas eo# nsnall.v, 
w]iin«md(7^ read, hns only half enonisjk protein. Seeondjkiadneas anddMlter. Our 
aarab eows warn p«tted, eomfortaUy ehaltMed, never ditvsn fartv Oam a slow 
walk, and never spoken to in an ankind tone. Third, a fall milk yield vas SSenied 
through the snmmer dronjrht by giving extra feed. 

The importance of rational feeding and care to bring out all there i< 
in a cow is very strongly urged by Prof. T. L. Haecker, of the Minnesota 
Station, who goes so far as to say that, for the time being, it is "of greatei 
Jmportance to the average dairyman than breed or type.'' He has found 
in Ms work tiiat "the average oow la Mianesota is retaniing in dairy 
prodncts a sum barel> equal to the market ^piiee ot the i^ed, simply 
because of a lack of muli rstandiiig of how to feed.'' The average gross 
retorn for alt the common cows at the Minnesota Station, which " arc 
no better than the average cow of MinneMta," waa Talned at i44.d.'i 
per ciiw. The average gross return to farmers of the State, as shown 
by the creamery returns, was only about $22 per cow. This deficiency 
<rftS3.S8 fin the retorns ftom tiie oommon eows of Uta SMa^ PfiiABSor 
Ilaecker holicves it is fair to cnndade is •* wholly dae to bek of knowl- 
edge of proper feeding and care." 

It Is of tite flint inportanoe, t&efefiwe, Hot Hie Hwmer shmild lue sare 
he is making the most of the cows he has before bejriniiiiifr to weed out 
his herd. Having assured this by feeding not only a sutliciently large 
iMDoant at food, bat snfBcient protein, a standard should be fixed apou 
for yield of milk and butter fat. and all cows which do not comenp to 
this should be discarded. What this standard shall be at the oatset 
will depend upon the quality of the average cows comprising the herd, 
as shown by the record, bat it should at least be one which will give » 
fair pn^t^K. w. aiaMB, 
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TBBMB USED IH DlSCUSSIira FERTILIZZIRS. 

Oeufltltm twHDhwr to om irhieJi Matains tlw thiee ewentihl fertiUxing eonatttu- 
m^ii^m^MHing^ ^Mplwfie add, and p«tarii, 

VttMglMI «ctoto !■ fertiliMn ia three distinct fomu, viz, aa organic matter, aa 
HUHNldRi-Md ail attntes. It is the most expensive fertiliziug ingredient. 

Kllialaa fttmish the most readily available forms of nitrogeu. The most romuKin 
are nitrate of soda iiirnite n/' j><jt;isli saltpeter . 

Nitrification is ihe ))rooe8s liy which the highly available nitrates are formed 
from the less active nitrogen of organic matter, aaunonia, aalt, etc. It iadnato the 
action of uiiiinte microscopic organisms. 

Phosphoric acid, one of the essential fertilizing ingredients, is deriye<l from 
"lateriab called phosphates. It does not exist alone, bat in combination, most com- 
monly as phosphate «rf lime in ttt* iarm of bmiea, rook pbosphnto, and phosphstic 
•tof. rhovkorie aeid oecan in fitrtUiaats in tiizae ferms— solable, leverted, and 
iBMiaUa ftophorie aetd. 

Waparpilnailliali) — In natural or untreated phosphatcH the phosphoric acid to 
teaolaUe in water and not really available to plants. Sujierphospbate is prepared 
from these by grinding and treating with sulphuric acid, which malcea the phos- 
phoric acid more available to plants. Snperphospliates are sometimes called acid 
phosphates. 

Potash, as a constituent of fertilizers, exists in a number nf fonns, hut cliiefly as 
' lilorid or muriate and as solpbate. All forms arc freely solnlilc m w ater ami are 
believed to be nearly, if not qaite, e<]aally available, but it h.is bei ii found that the 
chlorids may injuriously affect the quality of tobacco, in)tat<>e», and certain other 
crops. "Bu chief sources of potash are the potash salts from Staasfurt, Germany— 
kaU^ sylrinit, aariata of pataah, solvate of potash, and anlpbats of potash aad 
— la eila. Wood aahea aad eottou-bnll aahes ata also soarees of potash. 

HB trsBD m DiBCiTsaiNa poods and feedino- stttffs. 

Water is contained in all foods and feeding stuffs. The amount varies from 8 to 
< 5 pounds per 100 ponnds of such dry matsriab as lisy, straw, or grain to 80 poands 
in silafa and 90 ponada ia aona roots, 

ntjf mAtM latha pottloa wiajwing altst lamowag w eaelading the water. 

Aah to b toft when the combustible part of a feeding staff to baned away. 
It BW i Au eUely of lime, magnesia, potash, soda, iron, efalorin, aad earboaie, aal- 
Pkuie, aaA phoaphorie acids, and ia need largely in making bans*. Fartof Ifeaaik 
*Mwtitaento of the food ia stored np in the animal's body; the rest to votdad la tta 
arine and manure. 

Protein (nitrojjeiioas matter i is the name of a gronp <>f aulietances eontaiatog 
nitrogen. Protein furnishes the materi.ils for the lean flesh, blood, skin, mnsclee, 
^endona, nervea, hair, homa, wool, caaein of milk, albnmen of eggs, ete., aad to oae 
****"TinitlMwUnl niiMsiltiinnli of Ihediag staflh. 

n 
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Albuminoid nitrogen i.i nitrogeu in I lie t'orni of albuminoids, whii h is tlie nRin* 
given to oue of the moat important groups of substances classed toj^etber uuder tbe 
general term protein. The albumen of eggs is a type of albaniinoids. 

Amid nittogen is nitrogea iu the form of amldii, one of tbe groaps of sttiMtances 
elaaaed together nnder the gmatal term protein. Amids, unlike albiiiiiinoida, are 
■■■■My aoliible in wKter, but at* gtmnUy eoosidered of leaa valae aa fbod than 
•IbuniMidB. 

CuttohydntM. — The nitrogen-lkM extract and fiber are often classed togetber 
under tbe name of carboby dratea. Tbe carbohydrates form tbe largest part of all 
vegetable foods. They are eitlier stored ap as fat or burned in tbe body to prodm 
beat and energy. The niOKt common and important carlmbydrates are sngar an>l 
■tarch. 

Fiber, sometimes called crude cellulose, is tbe framework of plants, and is, a.'^ i 
m)e, the most indigestible constituent of feeding stnd's. Tbe coarse fodders, sncii 
aa hay and straw, contain a much larger proportion of fiber than the grains, oil 

Wtepfn^riMi Mtnot indodea ataieh, mffu, gamt, and the like, and forma an 
i mp ai u ii fmt% at ah ite&b^lMBi, bdiMftdal^wT iMrtgniaa. 

Tat, or tit* iMrtariaii diiMlvvd ftott » fbeding etoff ^a/fhtt, fe m aubatance of 
mixed oharaotM-, aaA loqr loeliid^ ItaikiM leal irw, «to gMm ooloiliig auktter 
of plants, ete. The fat of food is either stated np in the body aa &t or burned, to 
Aimish beat and anngy. 
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